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a b s t r a c t

Background: Unsustainable surgeon burnout rates and moral imperatives for performance improvement
suggest an urgent need to understand and apply rationales and methods for cultivating grit and opti-
mism in surgery.
Data sources: Embase, MEDLINE, and PubMed articles.
Conclusions: Passivity in response to negative events is the default human response, but the presence of
control activates the prefrontal cortexdthe brain region controlling executive functiondpromoting
effort toward solutions. Challenges, failures, and traumatic events perceived as inescapable, permanent,
pervasive, and irreparable lead to debility and attrition; grit and optimism shift the human response
toward growth, strength, and improved performance. Methods for realizing these advantages include
maintaining positivity, pursuing major challenges that match personal skills, engaging in deliberate
practice to improve skills, persisting in hard work, and pursuing higher meaning and purpose in work
and life. Grit and optimism are difficult to teach; selecting gritty, optimistic surgical residency applicants
may also be effective.

© 2020 Elsevier Inc. All rights reserved.
Introduction

Epidemic burnout among surgeons has prompted vigorous
investigation of burnout epidemiology, etiologies, and solutions.1,2

Within a one-year period ending July 1st, 2019, there were 229
articles within Embase, MEDLINE, and PubMed regarding surgery
and burnout. Five years ago, there were only 40 articles meeting
these criteria. Ten years ago, there were 13. Twenty years ago, there
were two. This ever-expanding body of literature reflects the
serious impact of burnout on quality of care and workforce short-
ages.1,3,4 Structural and organizational changes to workforces, call
schedules, duty hours, and compensation plans have been pro-
posed and implemented, though evidence for their efficacy is
sparse.2,5e8 A recent New York Times Opinion describes the unsus-
tainable pattern of healthcare systems asking ever more of em-
ployees, counting on their professional ethic and compassion for
patients to supersede self-preservation.9 Fixing healthcare systems
artment of Surgery, PO Box
le, FL, 32610-0286, USA.
. Upchurch).
that tolerate or promote surgeon burnout is critically important,
but does not address the similarly important role of personal
characteristics.7,8 Some contend that surgeons can prevent and
treat burnout by fostering gratitude, compassion, service, and joy in
surgery.10,11 Evidence and expert opinion support this approach,
but it may be incomplete.12e16

Deeper understanding of depression and post-traumatic stress
reveals that promoting their positive counterparts, well-being and
post-traumatic growth, may be more effective than prevention and
treatment of the diseases themselves.12,13,17 Similarly, cultivating
grit (defined by Paul Stoltz with an acronym: growth, resilience,
intensity, and tenacity) and optimism to improve performance may
be more effective than prevention and treatment of burnout.18,19

Shifting the focus from burnout to performance improvement
also satisfies moral and professional imperatives to serve and care
for patients above all else, secondarily engaging in self-care to
maintain physical and psychological fitness to serve and care for
patients.

Rationales and methods for cultivating grit and optimism to
improve performance are well described in behavioral psychology,
neurobiology, and human performance in many endeavors and
vocations, but not in surgery. It also remains unclear whether
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teaching and learning grit and optimism would be effective in
surgery. If not, it may be more effective to select gritty, optimistic
surgical residency applicants. In either case, unsustainable surgeon
burnout rates and professional and moral imperatives for surgical
performance improvement suggest that there is an urgent need to
understand and apply these principlesdillustrated in Fig. 1din
surgical training and practice.
2. Methods

To achieve the former objective, this review assimilates and
summarizes findings from relevant Embase, MEDLINE, and PubMed
articles. Searchmethods and included studies are listed in Fig. 2 and
Table 1, respectively. Due to the indistinct nature of the topic and
heterogeneity of scientific methods in available literature, the au-
thors performed a narrative review with subjective appraisal of
included studies.
Results

The perception of control promotes effort toward solutions

Learned helplessness is a behavioral-psychological mode char-
acterized by the perception that negative events are uncontrolla-
ble.20 Someone with learned helplessness may not strive toward a
goal because their actions seem meaningless.17,21 Seligman and
Maier first described learned helplessness in 1967, initially studying
dogs subjected to electric shocks.20 One group could turn off the
shock by pressing a panel with their noses (i.e. escapable shock). A
second group was yoked to the first groupdreceiving the same
number and duration of shocksdbut shocks were unaffected by
pressing the panel (i.e. inescapable shock). A third group received
no shocks. The next day, the same dogs received shocks that were
escapable by jumping a barrier between chambers. Ninety percent
of the dogs who had escapable shocks or no shocks the previous
day jumped the barrier; only one third of the dogs who had ines-
capable shocks the previous day jumped the barrier. Dogs experi-
encing inescapable shocks seemed to learn that their actions were
meaningless.
Fig. 1. Grit and optimism shift the human response to
Seligman then performed similar experiments on college stu-
dents.21 Shocks were replaced with loud, unpleasant noises
through headphones during cognitive tasks. Noises could be de-
terred on one day by pressing a button and on the next day by
moving a knob. Results mirrored the animal experiments. Subse-
quent human experiments revealed that inescapability alone did
not produce long-term learned helplessness.17 When helplessness
was perceived as permanent or pervasive, subjects demonstrated
helplessness facing new problems in the future; when helplessness
was perceived as transient and unique to a specific problem, sub-
jects are less likely to demonstrate helplessness facing new prob-
lems in the future.

Original theories held that animals and humans learn that
avoiding negative events is futile. Subsequent neurobiological in-
vestigations overturned these theories. Instead, passivity in
response to negative events is a default, unlearned response. The
presence of control activates the prefrontal cortexdthe part of the
brain that controls executive functiondaborting default passivity,
and promoting effort toward solutions.17 This has immense impli-
cations for human performance, which often depends on persis-
tence despite challenges and failures.
The human response to challenge and failure is heterogonous

Friedrich Nietzsche wrote, “what does not kill me makes me
stronger”.22 Later, he used a similar phrase to describe someone
who turns negative events into advantages.23 This is true in some
casesde.g. bacteria not destroyed by an antibiotic can mutate to-
ward multi-drug resistance, the early loss of a parent is common
among US presidents, British prime ministers, and eminent scien-
tists and poetsdbut not all cases.24e26 During World War II, British
authorities anticipated that German aerial bombings would crush
Londoners’ morale and propagate widespread panic requiring
increased access to psychiatric facilities.27 Instead, Londoners
demonstrated stoic indifference and the psychiatric facilities,
largely unused, were converted to field hospitals. This may be
partially attributable to British cultural values of fortitude and
courage under fire, but similar responses to aerial bombings were
observed in other countries around the world.27 Differences
challenge and failure toward growth and success.



Fig. 2. Article search methods.
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between bombing direct hits, near misses, and remote misses may
provide a better explanation. MacCurdy observes that direct hits
are fatal, and therefore do not affect the long-term morale of the
community, which depends on survivors.28 Some survivors expe-
rience near misses, incurring injury and witnessing immediate
destruction of their surroundings. Other survivors experience
remote misses, hearing a bomb strike a distant location. Near
misses are often debilitating; remote misses tend to impart a
seemingly paradoxical sense of invulnerability. Aerial bombings of
London inflicted approximately 40,000 deaths and 46,000 injuries
among a metropolitan area containing over 8 million people. One
might expect a population of remote misses to exhibit the kind of
courageous stoicism observed among Londoners duringWorldWar
II aerial bombings.

In surgery, losing a patient in the operating room without
technical and social support from colleagues could represent a near
miss-type challenge, yielding stress, debility, and burnout. Yet, even
traumatizing challenges present opportunities for growth. Peterson
et al.12 measured character strengths among 1739 adults in a vali-
dated survey, and then asked respondents to enumerate traumatic
events, which were most commonly described as life-threatening
accidents, sexual assaults, and physical assaults. As the number of
traumatic events increased, there was a linear increase in the
strength of several characteristics, including honesty, bravery,
leadership, perseverance, creativity, and zest.

Academic failure can promote growth and long-term success for
some, and debility and attrition for others. Wang et al.29 analyzed
the citation records of researchers during the first ten years after
submitting their first NIH R01 grant application. Within five years,
researchers who narrowly missed funding were more likely to
publish hit papersdpapers in the top 5% of citations received
dthan funded applicants (16% vs. 13%, p < 0.001). Narrowlymissing
funding was associated with a 61% increase in the likelihood of
publishing a hit paper within 10 years and a 34% increase in the
average number of citations per paper. Yet, within 10 years of grant
submission, applicants who narrowly missed funding were 13%
more likely to disappear from the NIH system.

Before the human response to challenge and failure can take
place, there must be an opportunity for winning and losing. People
often avoid these opportunities. The Nobel Prize-winning psy-
chologists Daniel Kahneman and Amos Tversky found that aversion
to loss is approximately twice as strong as satisfaction from gain.30

Therefore, people tend to avoid situations in which they are likely
to fail. Avoidance behavior degrades ambitious goal setting and
prevents achievement.31,32 Fear of failure may portend greater
willingness to settle for occupations perceived as being less pres-
tigious and less personally satisfying.33 Ambitious goal setting
seems to be a better approach. The eminent psychologist David
McClelland proposed that optimal goals have a 50e70% chance of
success.34

Grit and optimism shape the human response to challenge and
failure

In the learned helplessness experiments described above,
approximately one third of the dogs and humans suffering ines-
capable shock or noise never became helpless. Seligman, who had
previously focused on post-traumatic stress and depression,
became interested in understanding what made these dogs and
humans different. Further research demonstrated that the human
response to challenge and failure is normally distributed.13 One end
of the spectrum is characterized debilitating post-traumatic stress,
depression, burnout, and predilection for suicide. The middle fea-
tures temporary stress and depression that abates within months.
The other end is characterized by temporary stress and depression
that lead to growth and newfound strength. When Nietzsche said,



Table 1
Summary of included studies.

Primary Author Study Design Population Sample
Size

Major Findings Pertinent to this Scoping Review Sources of Funding, Conflicts of
Interest

Abelson43 Prospective
observational

Categorical general
surgery interns

828 Interns who expected to work as an attending more than 80 h per
week, have a stressful life, and to be the subject of malpractice
litigation were less likely to attrite (odds ratio 0.90)

Robert Wood Johnson Foundation

Begg67 Retrospective Prostatectomy
patients

11,522 Higher surgeon volume was associated with decreased postoperative
morbidity and late urinary complications; there was wide variability
in outcomes among high-volume surgeons

None reported

Berntson61 Review e e Discusses evidence that concomitant sympathetic and
parasympathetic activation provides precise autonomic control of
organ function

Sigma Xi scientific research honor
society

Birkmeyer71 Observational Bariatric surgeons 20 Surgeons in the top quartile of technical skill per peer evaluations had
lower complication and mortality rates than bottom quartile
surgeons

Blue Cross Blue Shield of Michigan
and Blue Care Network

Brown51 Review e e Previous reports of an exact minimum positivity ratio (2.9013) is
supported by a nonlinear dynamics model exaggerated the precision
and strength of the mathematical foundation for this claim

None reported

Buehlman55 Observational Married couples 52 Observer impressions of positivity and the nature of interactions
between couples predicted divorce with 94% accuracy

None reported

Burnstein33 Observational Undergraduate
students

67 Fear of failure was associated with greater willingness to settle for
occupations perceived as being less prestigious and personally
satisfying

Michigan State University
School of Labor and Industrial
Relations

Campbell7 Cross-
sectional

Practicing surgeons 582 32% reported high levels of emotional exhaustion; younger age
correlated with burnout (r ¼ �0.28)

None reported

Cohen16 Prospective
observational

Healthy volunteers
inoculated with
rhinovirus

334 Controlling for pre-inoculation antibody levels, there was a dose-
response relationship between levels of happiness and objective signs
and symptoms of developing a cold

NIMH, John D. and Catherine T.
MacArthur Foundation

Cortez41 Observational Medical students on
surgery clerkships

62 Students who received Honors grades had higher grit survey scores
than peers receiving lower grades

None reported

Cowan69 Retrospective Carotid
endarterectomy
patients

35,821 Stroke and mortality were lowest for high-volume surgeons; surgeon
specialty was not associated with significant differences in stroke or
mortality rates

None reported

Danner15 Observational Catholic nuns 180 Positive emotional content in diary writings of young (mean age 22
years) nuns was inverse to long-term mortality (�1.4% decreased
mortality per single percentile change in the ranking of number of
positive sentences, p < 0.001)

NIA, Kleberg Foundation

de Manzano60 Observational Professional pianists 21 Flow states were associatedwith deeper breaths, decreased heart rate
variability, higher diastolic blood pressure, and zygomaticus major
facial muscle activation

SRC, S€allskapet barnavård,
S€oderbergs stiftelser, Freemasons,
Stockholm Brain Institute

Diener48 Observational Undergraduate
students

23,407 Self-reported positive mood at the time of college entry was
associated with higher job satisfaction and income 19 years later

Andrew W. Mellon Foundation

Duckworth72 Observational Eighth-grade
students

140 Self-discipline was predictive of grades, attendance, standardized
achievement-test scores, and selection into a competitive high school
program

NSF, NIMH

Elstein66 Review e e Review evidence that advanced clinical reasoning and cognition are
necessary to diagnose rare and complex disease, but not common
diseases

National Library of Medicine

Ericsson63 Review e e Describes how deliberate practice with immediate and formative
feedback, problem-solving, and repeated performance with
refinement can lead to expert performance

None reported

Ericsson64 Review e e Reviews applications of deliberate practice and expert performance
theory to medical diagnostics and surgical performance

FSCW/Conradi Endowment
Fund

Farina38 Prospective
observational

US Army Special
Forces candidates

800 Grit and resilience were each associated with greater likelihood of
selection for US Army Special Forces (Green Berets)

US Army Medical Research and
Development Command

FirthCozens4 Cross-
sectional

Practicing physicians 225 36% of surveyed physicians reported recent incidents that were
attributable to personal stress and negatively affected patient car

None reported

Fredrickson49 Review e e Describes the theory that positive emotions encourage creativity,
exploration, collaboration, and long-term vision, building social, and
psychological, and intellectual capital

NIMH, Rackham Faculty Grant,
John Templeton Foundation

Fredrickson50 Observational Undergraduate
students

104 Positive emotions were associated with broadened attention and
thought-action repertoires during visual processing tasks

NIMH, Rackham Faculty Grant,
John Templeton Foundation, APA

Fredrickson54 Observational University students 188 University students with better mental health had higher daily ratios
of positive to negative emotions (3.2 vs. 2.3)

NIMH, John Templeton Foundation

Gillham35 Randomized
controlled
trial

Middle school
children

697 In two of three middle schools, psychological interventions
represented in the Penn Resilience Program significantly reduced
depressive symptoms

NIMH

Griffith37 Cross-
sectional

US Army Master
Resilience Training
participants

611 �92% reported improved resilience competencies (primarily self-
awareness and strength of character); resilience was associated with
fewer behavioral health symptoms

None reported

Gustafsson31 Cross-
sectional

Elite athletes age 15-
19

255 Validated survey responses demonstrated that higher levels of fear of
failure were associated with higher levels of burnout

None reported

Hashimoto70 Randomized
controlled
trial

Surgery residents 14 Deliberate practice lead to improved performance on virtual
laparoscopic cholecystectomy compared with control training (TED
talk or journal article)

NCRR, NCATS

(continued on next page)
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Table 1 (continued )

Primary Author Study Design Population Sample
Size

Major Findings Pertinent to this Scoping Review Sources of Funding, Conflicts of
Interest

Hill39 Review e e Perseverance and resiliency are associated with improved
performance on neuropsychological tasks

***

Hiroto21 Randomized
controlled
trial

Undergraduate
students

96 Students who experienced escapable unpleasant noises learned to
escape from future unpleasant noises; students who experienced
inescapable unpleasant noises became helpless

NIMH

Hutter6 Prospective
observational

Surgery attendings
and residents

116 Resident burnout scores decreased after 80-h workweek restrictions
were implemented

CRICO/Risk Management
Foundation

Jackson58 Observational Elite athletes 28 Qualitative assessment of athletes’ experiences suggested that
concepts like total concentration and merging of action and
awareness occur among elite athletes

None reported

Lebares19 Cross-
sectional

Surgery residents 566 The prevalence of burnout was 69%, dispositional mindfulness was
associated with lower odds of burnout (OR 0.24, p < 0.0001)

None reported

Losada53 Observational Business teams 60 A meta learning model demonstrated that positivity was associated
with higher performance

None reported

Lyubomirsky46 Systematic
review, meta-
analysis

Articles about
psychology and
success

225 Across a diverse set of people and tasks, happiness and positive affect
was associated with success, and often preceded success

Positive Psychology
Network

Murr32 Systematic
review

Articles about
predictors of youth
soccer performance

24 Among elite youth soccer players, fear of failure predicted lower
performance levels, with lasting effects

Deutsche Forschungsgemeinschaft,
University of Tübingen

Peterson12 Retrospective Anonymous web
survey respondents

1739 56% had experienced a traumatic life event, as the number of
traumatic events increased, there was a linear increase in the strength
of several character strength scores

None reported

Pulcrano2 Systematic
review

Articles about
burnoutin surgery

41 Working longer hours and being a resident and were associated with
burnout and lower quality of life

None reported

Reivich36 Review e e The US Army Master Resilience Training program trains military
leaders to optimize their resilience and train others to do the same

Salary support from the US Army

Rikers65 Observational Cardiologists and
Neurologists

20 Experts with specialty domain knowledge have higher diagnostic
accuracy than peers with similar duration of training but different
specialty domain knowledge

None reported

Salles42 Observational Surgery residents 73 Higher grit survey scores were inversely correlated with attrition
(r ¼ �0.37, p < 0.01)

None reported

Schrag68 Retrospective Rectal cancer
resection patients

2815 Higher surgeon volume was associated with lower 2-year mortality
when adjusting for hospital volume

None reported

Seligman14 Randomized
controlled
trial

Anonymous web
survey respondents

577 Three psychological interventions represented in the Penn Resilience
Program significantly increased happiness and decreased symptoms
of depression

Annenberg/Sunnylands Trust,
Atlantic Philanthropies, JohnMarks
Templeton
Foundation, NIMH

Seligman20 Experimental Dogs 27 Dogs who experienced escapable shocks learned to escape from
future shocks; dogs who experienced inescapable shocks became
helpless

NSF, NIMH

Shanafelt1 Observational Members of the ACS 7905 Screen-positive rates of burnout and depression were 40% and 30%;
only 51% recommended medicine/surgery as a career for their
children

None reported

Staw47 Observational Hospital and
automobile
manufacturing
employees

272 Positive emotions elicited from interviews and direct on-the-job
observations were associated with better supervisor evaluations and
higher pay over the following 18e20 months

None reported

Tversky30 Observational Undergraduate
students

25 In computerized decision-making scenarios, aversion to loss was
approximately twice as strong as pursuit of a win, with particular
aversion to losses of moderate and low probability

Air Force Office of Scientific
Research, NSF, Alfred P. Sloan
Foundation

Wang29 Retrospective NIH R01 applicants 1359 Applicants who narrowly missed funding had 61% greater likelihood
of publishing a hit paper (top 5% of citations received) in the next ten
years vs. applicants who were funded

Air Force Office of Scientific
Research, NSF, Alfred P. Sloan
Foundation

West3 Prospective
observational

Internal Medicine
residents

184 Burnout was associated with increased odds of self-perceived/self-
reported medical errors

Medicine Innovation Development
and Advancement System

West5 Systematic
review, meta-
analysis

RCTs about
interventions for
physician burnout

15 Several structural and organizational interventions decreased
physician burnout, but incidence remained high after interventions
(before: 54%, after: 44%)

Arnold P. Gold Foundation
Research Institute

Williford8 Cross-
sectional

Surgery attendings
and residents

147 Incidence of burnout among residents was 75%; major barriers to
seeking care included inability to take time off for treatment and
stigma

None reported

Wrzesniewski74 Cross-
sectional

Employees of a health
service or liberal arts
college

196 Employees who saw their work as a callingdrather than a job that
pays bills or a career that builds social status and prestigeeweremore
satisfied with their work and life

John D. and Catherine T. MacArthur
Foundation Network on Health-
Related Behaviors

Wrzesniewski76 Observational West Point cadets 11,320 Internal motivations (e.g. desire to serve as an Army officer, being a
soldier) were associated with greater likelihood of graduating from
West Point and winning promotion during the mandatory 5-year
period of military service

Yale School of Management

ACS: American College of Surgeons, RCT: randomized controlled trial, NIH: National Institute of Health, OR: odds ratio, NIMH: National Institute of Mental Health, NIA: National
Institute on Aging, NSF: National Science Foundation, APA: American Psychological Association, SRC: Swedish Research Council, NCRR: National Center for Research Resources,
NCATS: National Center for Advancing Translational Sciences.
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“that which does not kill himmakes him stronger,” hewas probably
referring to people on this end of the spectrum. To understand
what set them apart, Seligman and his team studied speech and
writing among people facing failure.13 They found that people who
consider failures temporary, local, and changeable were less likely
to demonstrate attrition. A positive, optimistic mindset was the key
to resilience, or the ability to recover from a challenge or failure.
Resilience is an essential component of grit, along with growth,
intensity, and tenacity. The positive psychology movement was
born from the finding that optimism begets resilience.

Seligman and his colleagues hypothesized that optimism could
immunize against learned helplessness.13 They developed the Penn
Resilience Program, built on positive emotion, engagement, re-
lationships, meaning, and achievement. Several components in-
crease happiness and decrease depression, with lasting effects.14,35

This program was adapted to create a Master Resilience Training
program for the USArmy, inwhich drill sergeants and othermilitary
leaders learn to optimize their resilience and train others to do the
same.13,36 The program builds mental toughness, signature
strengths, and strong relationships. In a survey of program partici-
pants, 92% or more reported improve resilience competencies, pri-
marily manifest as self-awareness and strength of character. These
adaptations were associated with fewer behavioral health symp-
toms, especially among respondents who had recently experienced
stressful events.37 Therefore, it seems plausible that grit and opti-
mism can be developed, improving psychological strength and
fitness. Importantly, they are also associated with improved
performance.

Grit and optimism yield performance advantages

Grit yields high performance.38e40 This is manifest in surgical
training. Higher grit scores have been associated with improved
medical student performance on surgery clerkships and decreased
likelihood of attrition among surgery residents.41,42 In a moving
tribute to the legacy of Dr. John Cameron, Vickers et al.18 observed
that selecting gritty applicants and fostering resilience among
surgical trainees could solve burnout problems anddperhaps more
importantlydproduce a generation of great surgeons. General
surgery interns who expect to work more than 80 h per week as an
attending and experience stress and malpractice litigation are less
likely to attrite; it seems reasonable to elicit these expectations
during the residency interview process, and select applicants who
expect to face these challenges.43,44 Another potentially useful
strategy is to ask applicants to describe a significant personal failure
and how they responded. In the authors’ experience, failures
occurring prior to medical school acceptance offer especially
valuable insights regarding innate grit.

Optimism may yield a performance advantage as well. Intui-
tively, it would seem that success leads to happiness, but this is
backwards; happiness leads to success. In the aptly named “The
Happiness Advantage,” Shawn Achor likens the theory that
happiness revolves around success to the Copernican theory that
the sun revolves around the earth. Rather, “when we are happy-
when our mindset and mood are positive-we are smarter, more
motivated, and thus more successful. Happiness is the center, and
success revolves around it.”45 In a meta-analysis of 225 articles
including more than 275,000 participants from several occupations
and people groups, happiness and positive affect were not only
associated with success, but often preceded success.46 Longitudinal
studies of hospital employees, automobile manufacturing workers,
college students, and Catholic nuns have all concluded that
happiness and positivity at young ages are associated with subse-
quent long-term success, manifest as better performance reviews,
higher pay, and greater health and longevity.15,16,47,48 This may
occur because happy people are more creative, intellectual, social,
and collaborative.45,49,50

Discussion

It is possible to develop grit and optimism

Proposed methods for developing grit and optimism (Table 2)
have been developed and applied among several people groups, but
not surgeons; it is unclear whether these methods would be
effective in surgery.

Maintain optimal levels of positivity
Levels of positivity can be understood as a ratio of positivity to

negativity. The weight of evidence suggests that a ratio of three to
six is optimal.51e54 Lower ratios have been associated with divorce
and lower business team performance.52,53,55 To increase a low
ratio, one might reframe negative circumstances or events to find
positive meaning, e.g. viewing failures as opportunities for reflec-
tion, refinement, growth, and improvement. Thought patterns
engrain in the humanmind, described as the ‘Tetris effect’; taking a
few minutes each day to recall things that have gone well increases
happiness, with lasting effects.45,56 Toomuch positivity may also be
detrimental. Ratios exceeding 11 are also associated with lower
business team performance.53

Pursue major challenges that match personal skills
Human performance of motor skills and dexterity tasks, like

surgery, can be augmented by the flow state, characterized by a
singular and holistic focus on a primary task while other tasks and
distractions fade from consciousness.57,58 Flow is associated with
prolonged personal and professional satisfaction and improved
performance in several domains.57,59 Its unique physiologic signa-
ture involves deeper breaths, decreased heart rate variability,
increased diastolic blood pressure, and activation of the zygoma-
ticus major facial muscle, which occurs with happiness and
arousal.60 Together, these physiologic changes suggest sympathetic
nervous system activation with parasympathetic co-activation,
which may allow for more precise autonomic control and fine-
tuning of end-organ function.61 Flow is experienced when situa-
tional demands and personal skills are both high.62 When situa-
tional demands exceed skill and ability, anxiety ensues; when skill
and ability exceed situational demands, apathy ensues. This has
important implications for graduated surgical trainee autonomy in
and outside of the operating room, and the process of building
trainee strengths and skills to meet great professional demands.

Engage in deliberate practice to improve personal skills
The flow state and optimal performance both depend on per-

sonal skill levels; therefore, methods for improving personal skills
deserve further attention. Skill is most effectively built through
persistent, high quality, deliberate practice.63,64 Deliberate practice
involves generating a stretch goal, maintaining full concentration
and effort in practicing to achieve the goal, obtaining immediate
and formative feedback, and repeating this process with reflection
and refinement over time.40 Deliberate practice yields expert per-
formance in medicine and surgery. Longer duration of training and
greater specialization have been associated with improved diag-
nostic acumen for rare and complex diseases, but not common
diseases.64,65 These observations may be attributable to the ne-
cessity for expert clinical reasoning and cognition in diagnosing
rare and complex disease, but not common diseases.66 High-
volume surgeons tend to have better outcomes than low-volume
surgeons.67e69 Yet, even among high-volume surgeons, there is
substantial variability in outcomes.67 Deliberate practice may



Table 2
Methods for improving performance by cultivating grit and optimism.

Method Description

Maintain optimal positivity: not too little, not
too much

The optimal ratio of positive to negative statements and interactions z3e6; to increase the ratio, reframe negative
circumstances to find positive meaning and spend a few minutes each day recalling things that have gone well

Pursue major challenges that match personal
skills

Flow states of singular focus occur when situational demands and personal skills are high, are associated with personal
satisfaction and peak performance

Engage in deliberate practice to improve
personal skills

Generate a stretch goal, practice, obtain formative feedback, repeat and refine over time

Persist in hard work over time, valuing effort
more than talent

Talent and effort produce skill; skill and effort produce achievement

Pursue higher meaning and purpose in work
and life

Effort and practice are sustained by strong motivation to achieve meaningful goals and serve a greater purpose, which are
associated with improved performance
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account for variability in outcomes.70 The association between
greater surgical skill and improved patient outcomes supports this
hypothesis.71 Skill acquisition allows pursuit of progressively
greater challenges and continual growth.
Persist in hard work over time, valuing effort more than talent
Deliberate practice requires sustained effort over time. Some

degree of raw talent is necessary to become highly skilled, but
consistent expert performance may depend on effort more than
talent. The psychologist and author Angela Duckworth proposed
this framework for achievement, in which effort counts twice:40,72

talent x effort ¼ skill

skill x effort ¼ achievement

This framework is consistent with scientific evidence regarding
deliberate practice and expert performance.63,64 Effort is a great
equalizer. Intellect and talent are difficult tomodulate, but relentless
effort is not.Duckworthproposes that sustainedeffort canbeused to
achieve a goal and foster grit by choosing to do a difficult thing
continually until the task is complete or reaches a natural stopping
point, refusing to quit after a bad day or unexpected challenge.
Pursue higher meaning and purpose in work and life
Consistent effort and deliberate practice are difficult to sustain

without strong motivation. As David Brooks explains, “…hard work
and resilience can only happenwhen there is a strong desire. Grit is
thus downstream from longing. People need a powerful why if they
are going to be able to endure any how.”73 Meaningful goals and
serving a higher purpose can be powerful motivators. Employees
who see their work as a callingdrather than a job that pays bills or
a career that builds social status and prestigedare more satisfied
with their work and life.74 Quinn and Thakor describe how a cor-
poration can shift its focus from economic gains to organizational
purpose, energizing employees, creating a renaissance of produc-
tivity, and subsequently tripling its stock price.75 AmongWest Point
cadets, internal motivations (e.g. desire to serve as an Army officer,
being a soldier) are associated with greater likelihood of graduating
from West Point and winning promotion during the mandatory
five-year period of military service; instrumental motivations (e.g.
the prospect of personal gain associated with attendingWest Point,
getting a good job that pays well) are associated with attrition.76 It
is unclear whether pursuing higher meaning and purpose can be
taught; selecting it among surgical residency applicants may be
more effective.18
Structural and organizational support for grit and optimism in
surgery

Surgical departments should considermoving beyond structural
and organizational changes targeting surgeon burnout (i.e.,
changes to workforces, call schedules, duty hours, and compensa-
tion plans), and cultivate grit and optimism.2,5e8 Departmental
leaders have weekly opportunities to set a constructive tone for
Morbidity and Mortality conferences, promoting candor and
sincerity in discussing errors and adverse outcomes while focusing
on opportunities for improvement. Departments should consider
investing in training and career development opportunities for
surgeons to improve their personal skills and meet greater chal-
lenges in caring for patients, advancing surgical research, and
investing in trainee education. Finally, valuing effort (i.e., work
product and clinical volume) need not conflict higher meaning and
purpose in work and life, as stated by Theodore Roosevelt: “Far and
away the best prize life has to offer is working hard at work worth
doing.” Fostering a culture that embraces these principles is one of
the more difficult and important tasks surgical departments
perform, requiring consistent leadership by example and inspira-
tion for the next generation of leaders in surgery to do the same.
The Happy Warrior ethos
Following the death of Lord Nelson, legendary admiral of the

British Royal Navy during the Napoleonic wars, the poet William
Wordsworth composed “Character of the Happy Warrior.”77 Long
before learned helplessness research and the positive psychology
movement, Wordsworth describes the human capacity for grit,
resilience, and post-traumatic growth:

Who, doomed to go in company with Pain,

And Fear, and Bloodshed, miserable train!

Turns his necessity to glorious gain;

In face of these doth exercise a power

Which is our human nature’s highest dower:

Controls them and subdues, transmutes, bereaves

Of their bad influence, and their good receives

Here, Wordsworth describes the value of internal motivations
and scoffs instrumental motivations, perspectives that were vali-
dated in a study of West Point cadets more than 200 years later:76

Who comprehends his trust, and to the same

Keeps faithful with a singleness of aim;

And therefore does not stoop, nor lie in wait
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For wealth, or honours, or for worldly state

Finally, Woodsworth describes optimism and inspiration facing
awful circumstances:

But who, if he be called upon to face

Some awful moment to which Heaven has joined

Great issues, good or bad for human kind,

Is happy as a Lover; and attired

With sudden brightness, like a Man inspired

Conclusions

Overcoming a challenge or failure increases the likelihood of
doing so again in the future. That which does not kill us canmake us
stronger or weaker; grit and optimism shift this balance toward
strength and yield performance advantages. Studies of non-
surgeon populations suggest that it is possible to develop grit and
optimism. Proposed methods include maintaining optimal levels of
positivity, pursuing major challenges that match personal skills,
engaging in deliberate practice to improve personal skills, persist-
ing in hard work over time, valuing effort more than talent, and
pursuing higher meaning and purpose in work and life. These
methods are actionable on personal and departmental levels. Grit
and optimism also depend on baseline personal characteristics and
are difficult to teach; selecting gritty, optimistic surgical residency
applicants may also be effective in mitigating burnout
anddperhaps more importantlydproducing a great generation of
surgeons.
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